Radioiodinated phenylalanine derivatives to image pancreatic cancer: a comparative study with [18F]fluoro-2-deoxy-D-glucose in human pancreatic carcinoma xenografts and in inflammation models.
This work validated an in vivo model of human pancreatic cancer for preclinical studies and evaluated p-amino-3-[123I]iodo-L-phenylalanine (AIPA) and p-[123I]iodo-L-phenylalanine (IPA) as potential imaging agents for pancreatic cancer. The primary human pancreatic adenocarcinoma PaCa44 and PanC1 cells (1.5-2.5x10(6)) were inoculated either subcutaneously into the flank or orthotopically into the pancreas of severe combined immunodeficient (SCID) mice. Tumor formation was recorded by palpation and monitored by magnetic resonance imaging (MRI). After intravenous injection, tumor affinity and organ distribution of AIPA and IPA were compared with those of [18F]fluoro-2-deoxy-D-glucose (FDG) in tumor-bearing SCID mice and in concanavalin A (ConA)-induced inflammation models. All SCID mice developed a pancreatic tumor 2-4 weeks after cell implantation. All subcutaneously transplanted tumors were detected by MRI and confirmed histologically, whereas 90% and 68% of the histopathologically confirmed orthotopic PaCa44 and PanC1 tumors were accurately demonstrated by MRI. Tumor formation and spread after orthotopic implantation showed invasion into adjacent organs and metastases in different sites of the abdomen. In contrast, no organ invasion or metastases were demonstrated by subcutaneous implantation. In vivo, AIPA and IPA displayed high affinity for pancreatic tumors. Radioactivity uptake into a tumor at 60 and 240 min amounted to 7.2+/-2.1% and 10.7+/-2.5% I.D./g for AIPA and 13.3+/-3.5% and 15.2+/-3.8% I.D./g for IPA in heterotopic tumors as compared with 11.8+/-3.2% and 15.2+/-2.4% I.D./g for AIPA and 16.7+/-3.5% and 22.5+/-4.3% I.D./g for IPA in orthotopically implanted tumors. In comparison, the FDG uptake was 10.8+/-2.9% and 2.5+/-0.6% I.D./g into heterotopic tumors and 12.5+/-3.8% and 3.5+/-1.2% I.D./g into the orthotopic ones at 60 and 240 min postinjection. The FDG uptake markedly increased (>400%) in the area of inflammation, whereas accumulation of AIPA and IPA in inflammation remained moderate and comparable with that determined in muscle. In summary, the orthotopic implantation model, more than the heterotopic one, reflects more closely the clinical course of the disease, thus representing the appropriate in vivo model for preclinical studies. The specific and high-level targeting of AIPA and IPA to human pancreatic tumor xenografts, with marked tumor-to-background ratios, indicate that AIPA and IPA are interesting candidates as radiotracers for noninvasive imaging of pancreatic cancer. IPA has the advantage of relatively low renal uptake and thus presents as the most promising candidate.